Actin assembly in electropermeabilized neutrophils: role of G-proteins.
Polymerization of microfilaments, one of the responses triggered in neutrophils by stimuli such as the chemoattractant N-formyl-methionyl-leucyl-phenylalanine (fMLP), involves the conversion of actin from the monomeric to the filamentous form. The exact sequence of events responsible for this conversion remains to be defined, but its susceptibility to inhibition by pertussis toxin provides indirect evidence that GTP-binding proteins (G-proteins) are involved. In this report, electropermeabilized cells were used to obtain more direct evidence of a role for G-proteins in actin assembly. Staining with 7-nitrobenz-2-oxa-1,3-diazole (NBD)-phallacidin and flow cytometry were used to monitor the formation of filamentous actin. GTP-gamma-S, a nonhydrolyzable analogue of GTP and aluminum fluoride, which in combination with GDP can activate G-proteins, stimulated actin assembly in electropermeabilized cells but had only marginal effects on intact cells. fMLP-induced actin polymerization in permeabilized cells was inhibited by pretreatment with GDP-beta-S, an analogue of GDP that stabilizes the inactive form of G-proteins. In contrast, stimulation by phorbol 12-myristate 13-acetate (PMA) was largely unaffected by GDP-3-S. These observations indicate that activation of G-proteins is essential for actin assembly induced by receptor-dependent stimuli such as fMLP. Moreover, GTP-binding proteins do not seem to be required in the late stages of the signalling cascade, i.e. after stimulation of protein kinase C.